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- vl DISCRIMINATION PROHIBITED: Undér provisions -
. of applicable public laws enacted by Congress since ) L
: 1964, no person in the United States shall, on the P ! )

ground of race, color, national origin, sex, or handi-.
. cap, be excluded from participation in, be denied the
- *. | ~benefits of, or be Subjected to diserimination under
any program or activity receiving Federal financial
.. assistance: In addition, Executive Ordér 11141 pro- - .
- hibits diserimination on the basis of age by contrsetors
. . and subcontractors.in the performance of Federal con-
“ . tracts. MTherefore, the National Heart, Lung, and
N " Blood itute mist be operated in compliance with |, "
, theselaw¥ and executive order, ~ .
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+ =¢ . PREFACE s .
* 1] ! .
" Minority students in the sclenBes should consider a future in

_ blomedical ressarch, I a college or graduate student is interested,

- . in the biomedical field, what academic programs fight he or she ./

/ pursue in'graduate school ? What specific topies might be part of =~
the study redulrements for a graduate degree ? )

Opportunities for,well-prepaféd. serious researchers are
often available through the National Heart, Lung, and Blood Institute ) "
(NHLBI) of the National Institutes of Health. The mission of NHLBI
is to provide leadership for a national research program in diseases
of the heart, blood véssels, blood, and lungs — diseases that affect
mote than 30 milllon Americans at an annua} cost of more than $40

. biltion. The NHLBI plans, conducts, fosters, and supports an Inte-
grated program "of research, investigatjons, ¢linical trials, and . .
demonatrations related to the causes, prevention, diagnosia and ' ’ .
‘treatment of heart, blood vessel,-blood, and lung diseases through : '
research perforpned in its own facilities and through the sponsorship L
of grants and contracts to scientific institutions and individuals. i
There is hope for.prevention and cure of these disesdses through o

" scientifte researc.li, application of knowledge, and health education. ’ '

This pamphlet describeés areas of biomedical research spon-

sored by the three Divisions (Heart and Vascular Disea.ses, Lung oY " )
Diseases, and Blood Diseases and Resourees) of the NHLEI and
. provides examples of academic disciplines that help preparea ~ . T
scientist for research in thosé¢ areas: For further information,
contact: . - .
Mrs. Juanita Cooke ' .
. . Coordifator for Miﬁorlty Affalrs # T Y
National *Heart, Lung, and Blood Institute . 2 ) '
. ) Btilding 31, Room 5A19 ' -,
< : Bethesda, Maryland 20514 -,




. ABOUT THIS PAMPHLET, . .

Information in this pamphlet provides a basic index thatwill give
the science student ideas about where tg 1ok for career gpporfinities
in biomedical reséarch and what fu er informaticn to seek. If you _
are a graduate student, you already have some knowledge about the
various research programs described, but, if you are an yndergradu-
ate, you are not expected to be lmowledgeable aboit the research .
areas yet. As ap undergraduats student in a science curriculum, you
are buéy with £he foundation courses in science and may be preparing
for a career or for further study after graduati F If you intend to go
to graduate school, you will scon encounter some of the concepts pre-
sented 1o this pamphiet. If any of the research areas are of interest,
you may want to start now by reading about that area and consultinga -
science adyisor about graduate schools that offer the best programg
in that subject.

‘

The primary research programs of eg‘ch Division of the v
National Heart, Lung, and Blood institute are described y
and are accompanied by a list of important research\ireas plus 2
list of suggested fields of study. At the end of each description? 2
grid is included that cross-references certain fields of study‘te
the .resgarch programs-discyssed in the pamphlet. ¢ * -

S‘ltlu'mgh an interdisciplinary approach to research {s often
appropriate for studies leading to 2 graduate degree, a student
sh probably select one field as a major subject. Certain flelds
of sjudy, however, are fundamental to aimost all hiomedical re-
sealch — esqe#cia.lly biophysics, bicchemistry, physiclogy, biosta- .
tistics, and t’echniques in the automated analysis of data. .

=

If you have already narrowed your.interests to a particular

.area of research, such as arteriosclerosis in animal modeis, then

you may want to make inquiries about specifi¢ opportunities in Hio-
medical research,

-
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~. ° . DIVISION OF HEART AND VASCULAR DISEASES

.8

. * Tie 'Divisiqn of Heart and Vascular Diseases conducts and
“into the epidemiology, ¢auses, and basic bio-.
logical methdnisms and*processes of heart and blood vessel dis-

"- eases, as.well as programs for prevention and'contrel of these
dideases. mhough most of the research supported is fundamental

and anestigator-lnitia!ed research is being emphasized in areas

1" such as sudden cardiac death, hypertension, heart muscle damage
after acute heart attacks noninvasive diagnostic techniques of heart
and vaséular diseases, and animal models of these diseases.

PR

.t ’ RESEARCH PROGHAMS “e

\

1.. Arteriosclerogis '

‘

. -
L - -
"

. Arteriosclerosis, or 'Rardening of the arteries," is the most
: common sérious disease in Western society.

It is a chromie,. pro-

gressive, paﬁblogic change in which the inner lining of the arteries

becomes rough, thick, hard

and covered with lipid-rich plaques.

Eventually the inner diameter of the vessels decreases and Blood
. flow dimlniahes or stops completely.

Fieids of Study

v | Bebavioral

: Sciences ’ I
Bipchemistry

'{ Bicengineering. -
Biostatistics S
-Cell Biology -

El ettrophysiclogy
+ T Epldemdology

_|. Genetics,

1 Nutrition . e
Pathogenetics,
Pathoiogy

, Pharmacology |
lesicaiChem:stry «
Physiology
Radiograghy

\jehabi'utaﬁon

*

" Areas of Research

Etiology a.nd pathogenesis of artefio-
sclerosis

Diagnosig: Invgsive and moninvasive

tachniques tor dgt_ermine arterioscie-t
. rotic changes.in blood vessels, hy-

perlipoproteinemia, and other risk
factors . . .

L3

| AnimaI"models: Arteriosclerosis,

high blood pressure, cerebral vas-
cular disease,. genetic defects
I-Iyperlipopréteinemia in yoimg people

*

Environmental risk factors

‘Life-style and bersonality'attributes B

in relation to diseage and therapy
Cholesterpl and lipid metabolism '

Diahetes and cardiovascular disease .

-

¢ o . e

Blood coagulaxion

BVINISYA ANY LAVIH -

SASV3ASIA



.| Epidemioclogy

ljx' Egrtenaio.n_ L

* About 28 million adult Americans have hypertension (high blood
preesure),, a disorder that is more commion ln the black population

_and stroke, andisa ‘rigk factor for beart attack and beart

" thdn in the white population. It predisposés one to_arteriosclerosis
" In more thah nine oit of ten cases ¢f hypertensiop, the ¢

lare. ,
e s un-

: known, and the disorder cannot yet be preventad or cured however,

Fields of Study
Behavioral -
ScienCes
Biocheriistry
Biostatisties's
Epldemiology
Genetit;e
Health Education
Morphology
Pathology . .
Pharmacology
Phy siology

' ..

3

. treatment and control are possible.

L}

__ Areaswof R'eeea'rch’ .

Causes and progression of hlgh blood
pPredsure . ¢

-

Therapy L ‘

Blood pressure in children: Epidemi~
clogy, early prevention of high blood
pressure ,

-
»

High blocd pressure edu'ca;'tion

3. Cerfbrovascular Disease -
- i

[

Cerebrova.scul'ar disease occure wh
Qﬁl{ood to the brain is blocked ruptured, jor
arily to arteriosclerosis and hypert
.death, paralysis, or brain damagg, -

’/
Fields of Study \

Anatomy
Behavioral
Scienceg
Blochem istrx
Bio engin eering
Biostatistics

Genetles
Hematology
Pathology
Phy siology
Radiology

-
I}

hjured.' ‘K is due pri-

sidn, and may reeult frr |

/

-~

Areas of Resgarch

1tiolog}' a*n‘&' pathogenesis . ;

Animal models: Atheroeclerosie in the
cerebroVascular arteries

Diagpoeie by invasive angt noninvasive

techniques N

Environmental and life-style factors .




4,  Coronary Heart Disease ‘

A heart attack ig a manifestation of coronary heart disease
and occyrs. wheh’a coronary. artery is blocked by atherosclerosis,
prevepting blood from reaching the heart muscle. - This caufes

* death of the heartimuscle (myocardial infarction}. A small or a
large fraction of the total heart may be involved, depending upon the

site of the coronary blockage.

Fields of Study . Areas of Research
.Behavioral Heart attacks: Precipitating mechan~
Sciences isms and factors C
Blochem!atry Therapy: Drugs surgef'y, emergency
Endocrinology o] ;
G . medical care systems, cardjac reha-
nGenetles * | bilitation
' | Nutrition ' :
. | Morphdlogy ,| Personality factors as risk factors .
Pharmacology | R
Public Health | ‘
" Adnriptstration ’
Rehabilitation ) ’ + ‘
. 5. Pericheral Vasc'u-lar Digeases - ’ v
Peripheral.vascu‘lar diseases are caused by dbnormalities that
occur within arteries or veins., Atherosclerotic narrowing may result
in inadequa'te blood flow through the arteries. The veins may become
dllated (varicosities) or inflamed or obstructed by blood clots
, (thrombophlebitig). These diseases may reault in orga.n damage.
skin.ulcerations, and gangrene. . 2 -
[ Fields offtudy Atgas of Reséatch
. Bioengineering Causes: Neusal control of vasculad ... K
Epidemioclogy tone, mechanisms of s-mooth muscle
Genetics —~ . action, peripheral athercscleroais
’ Hematology . o T :
. Pharmacology Diagnosis: Instrumentatl?n Iy
- Physiology . _Therapy: Drugs, surgery
) Radiography it _‘
[ Rehabilitation_ - |Rehsbilitationy ' -




- .

Arrhythmias, or a.bnorv'rﬂg.l heart rhythms, are frequentli' the .

. 5 Afthythmias .

immediate cause of heart failure and death, Arrhytbmias result “
) from an alteration in the normal generation and transmission of ¢ . °
\ electrical impulses within the heart, , 4
+ | Fields of Study , Areas of Research '
LY v ‘
' Biochemistry Rhythm disturbances associatéd with _ B
-| Bioeng ineering, inadéquate blood supply to heart ,
g Electrophysiology | | ‘muséle : . ‘
- _ | Pharmacology _. . “ .
Physiology Therapy: Antifa.rrhythmiq drugs
Rehabilitation - I
' 7. Heart Failure and Shock -.
’ ) ) ’ T ’ " . . l
Héart fafiure and shock are major causes of death and-muy be |
the consequences of various digorders, ranging from inadequat® pump-
ing by a severely damaged heart (cardiogenic shock), logs of blood
{hemorrhagic shock), to impairment ‘in the control of arterial tone. .
Fields of Study' . ' Areas of Research '
Biochemistry Fundamental ﬁroceséeq associated with - .
Bioengineering . heart muscle survival

Biostatistics
Cell Blology TI;::;Ia:gizs for minimizing- heart muscle

" | Electrophysfology | * o L. -
Physiology = . ., [Myocardial metabolism
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8. Congeh!fal a.n'd Rheamatib Heart Disease . . . N

L -

Congenital heart disease occurs when the heart or major blood

] vessels near the heart fafl'to mature normally before birth. There

ang 35° recognizable types of congenital heart defects, and about .
25,000 babies are horn each year with heart defects. Rheumatic

hea'l.'t disease is an immunological disturbance that frequently occurs
years after initial rheumatic fever, It can lead t0 sérious damage -

to the heart valves,

Fields of Study .o " "Areas of Research

. LN R i -
.'Bi.ochemistry' . ) Heart disease-in children: -Congenital )
Bloengineering .| - heart disease, rheumatic fever and
Elactrophysiotogy heart.disease, precursors of he
Epidemiology disease in adulis
Genetics .
Immunology * Early recognitlo:a of cardiagProblems

Public Health detectlon, diagnostig-and surgical

Administration facilities, professional education,
interhospital communication and
. transportation

9, Cardiom¥YoPathies and Infection of the Heart -
L - \ J -
" Cardiomyopathies and infectiops~of the heart are digeases of
the heart muscle ang its lining that cause enlargement of the heart y

.heant failure irregularities of the heart rhythm, and occasionally,

sudden death. *Known factors producing cardiomyopathies include

toxic substances; viral'infections, alcohol, immundlogical phenom-y

ena, nutritional deficiencies, muscular dystrophy, and a number’ of

rare diseases. Infections may gffect the heart muscle (myocard:tls), .
tts interlor wall (endocd‘r:dms). its exterjor surface {pericardi~ \ '
tis)-. 'I‘hey may be cal.iSed by certainviruses, bacteria, or fungi..

Fields o&StudY B Areas of Research

Biochémistry v Causes and epigenriology of cardio- "o
Epidentiology myopathies and infections of the

Genetios  * heart |

Imrgunology - . '

Pharmacology - | Therapy . _

Physfology -V - |[Mechanisms of myocardial damage

Virdlogy Z




10, Circulatory Assistarce
dl-rch!atoxy asslstance devices are designed to improve the

mechanical function of the heart; the apparatus generally involves

electronic, pneumatic, l“I:ljrt".l::'aulin:: and mechanical systems and

Electrophysiolo
Physiology E‘K . systems . .q
"Polymer Chemistry Biocompatible.materials

biocompatible materials. . o . . ‘
Fields of Study . "Areas of Research -
| Behavioral T, Nonlnvasive and Invasive instruments
Sciences for asseselng cardiovascular per-
Biochemlstry . - formance, )
Bioenglneering Circulatory assist and artific,ial'heart

Radiography

A
L}

o
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DIVISION OF HEAR

‘ AND-VASCULAR
DISEASES-

Anatomy, Ultra-

structural gndtomy| *

Behavioral
Sclences

.
[ 4

‘Biochemistry

Bloengineering

. Blagtatistics

Cell Biology

T
.
o |®|e @

-1

{ Chemistry

| Electrophysiology

!

Endderinology

épide:m tology

Geneties

| o|o | |®le || e|e

lTe|d ||

Realth Education

N
®.

Hematology

Histology

-

¢ e

Immunology

Molecular Blology

Mori:hology

’ N&trltiori__-

1

Patho {O@ z

L.

Pharmacology

Physlotogy - -, |

e (& @ |®

"| Polymer Ciemistry

Public Health. -
Administration

Radliography , :

PR
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Rehabilitation

4 .

.1

Virology




‘e avallability of technical resoygées to solve sl;ecific health
problems. - ! W«!\ o+ . .
H v

, v . RESEARCH PROGRAMS

_Structure and Function of the Lung ’

As a gas exchanger, the lung provides oxygen to the blood and re-
movesd.exteas carbon dioxide. Nonrespiratory functions include metabo-
lism and defense of the aysteln, Fundamental knowledge i3 needed about
the functiens and structural components — such as airways, alveoli,” cal-
lagen, elastin, and cell types — to splve the problems'of.ptihnonaiy

" disease. -~ . ) _ .

a = . T
Areas of Research

-~

Fields of Study . o

ﬁiochemistr}l - Lung Structure: « - .
Celk Biology * 1. Gross morpho[ogy Alrways, alveoli

« | Histology >, Connectivg tissue — Collagen, elastin
) Immtmology o Cell structure
’ ﬁzleit;liar Blology . Lung Fi.mction . - 1
rPuelogy — Respiramry function — Ga:s exchange,
+ [ Phagmacology mechafiics
Physi?logy . . . Metabolit function — Intermediary rnetabo-

-

lism, phospholipid ang protein synthesis;
production, release, and metabolism of :
, pharmacologically active compounds .
Defense function — Cellular, immunological

\’ T » ¢ ' ‘ ’ .
-7 L. , . . 4
B i . . ' .
: * DIVISION OF LUNG DISEASES = |~ - =
) Chronic lung diseases inoluded in the progzam of th Division of Cz\
.- f _Lung Diseases affect about 10 million Americans, caus¥about 150, 000 ..o
d.e‘aths per year, and cost the national economy about $6 bilhon. y n
, Reaeareh programs of the Division focus on three specifie areas: l&
_t i) N 1 3
) * o ‘structure and function of the lung to increase our understanding .
o s of the disease process; . ,
) ° sbecific ilmonary diseases-which constitute national health
; o . problema, but for which information is insufficient to {:iavide .-
LA T solutions; .




Fields of -Study -

.
Biochefistry -
Bioengineering
Cell Biology

.. Epidemiology

Genetics +
Molecular Biclogy

-| Pharmacology

Physlology
Radiography .
Rehabillitation

. 3. Emphysema and Chroni-:;'Bronchitis

<

Prena

. pharmacologic agér\ts

Areas of, Research

and neonatal environment: Biochem-~
ical aid physiologic features alterations o§
-mucué

Devicesf to assess pulmonary function
Therapy.: ;Phyaiotherapy, bronchodilators,

< ] \\ :
’ .
. v

*

Emphysema is a disease in which thin walls in the alvapli lose thelr

elasficity and tear. Chronic bronchitis is a persistent infia

lungs, characterized by recurrent coughing and excessive mucks in the

airways.

F

Fields of Studs;

Biochemistry
Bioengineering
Blostatistics
Bpidemiology -*
r Genetics
Morphology
Pathology

1 Physiology

Radiography .
Rehabilitation

-~

SN )

N 1

| Early detection .

Areas of Researéh . b.°
Tissue destmctio_n: Response.to injury, e~ -
pair processes -

Etiology and pathogenesis: Host factors,

environmental agents e ‘ !

ation of the |




4. Fibrotic and Immunologic Lung Diseases .

Flbrotic responses (proliferation of connective tissue or scar for-
mation) and immunologic responses.are characteristic of a variety of lung
diseases, such as asthria. Among the factors that may induce these re-~
sponses are exposure to substances such as coal dust, sllica, and aabea%s
in the environment, viral and bacterial infections, diseases of thefconnec-
tive tissue such as rheumatoid arthritis, lupus, and scleroderma radia-

tlon damage; an sure to substances like molds and dust thaf lnitlate

lwpersensitlve regetions. . p )

Flelds of Study ‘ | Argaé of Research ‘

| Yo

Behavioral ’ Hypersensitivities: Asthma; defense mech-
Sciences anisms; pharmacologic agents to m‘odify

Blochemistry connecti\rer tissue reactiond

Immunology " | Fibrosig: Biosynthesis and degradation ot

Molecular Biology "| . collagen and elastin

Morphology %

Pharmacology . SN
Virology

- +

5. Resgiratogg' Failure - ‘ -

. Respiratory failure occurs ‘when the luhgs are unable to maintain
proper levels of poxygen and carbon dioxide. Respiratory assistance can
be provided by mechanical devlces {(ventilators or membrane oxygenators)
that support the gas transfer functions of the iung.

.-"'\‘
Fief&s-ef--ﬁ(udy T Areas of Research
L Biochemistry Response to oxygen and carbon di&i@
Bioengineering . "
‘| Cell Biology l?espiratorx, assistance ,
Molecular Biology = - .
Physlology @ ) " . noe .
AY
% -+ + ,‘
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) . ’ Pulmonary:mcu!ar diaeaaea include cor pu]monale, pulmopary =~ ' °
. Co. hypertenston, and and pulmonary edens, .Cor pulmmonale 1s énlargement of the" .
o «  .heart cansed by an increased workload of $hé right yentricle resulting from
. oondlttons that affect the plﬂmonary circulation, nary hypertension

Yu

°.. edema is a pathologl in which there 13 abnorma} :
e mragofﬂummm , .

‘ T Ftelds of Study . . . g\reas of Research

N - -
Beha.vioral Sclencads| - Pulmopary Yypertension and cor pulmonale;

+ .|Biochemistry .- di Smooth nidscle vasculature, noninvasive de- |
S Bioengtneering T, vices for detection’ and'monitoring

. o ' f;;ide]ﬂ ;:logy 'f’ o, Edenfw ‘Dynamtcs -of exchange of water,, pro- )
- TPROIOEY. . ° .| ¢ teln, and elegtrolytes; blochemistry of
- Pharmacology .-} . edema flutd s
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.t aﬁatomy', Ultra-

structral Abatomy, .,

hehafloz:al Sofences

Blochemlatry ™

' Bloengioeertng

Blostatiatics '~ |

| CeltBiology .

(_Ihemlstry

Electrophys lology

.Endoqvi_oology‘

| Epldemiology "
Genetles ’

Hematology

Histology"

Immunoiogy ’

M'olgcular
- e

Morphslogy

Nutriilon

Pathofogy

Pharmacology
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. « | Physlology

Publle Health
Manegement

Radiography

Rehabiltation
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- DIVISION OF BLOOD DISEASES AND REsouhciss S o " =
ot . .
’ ¢
’I‘he Division of Blood Diseases and Resou.rces suppOrts programs ‘that, en~ 8

¢ ~ compass fundamental and clinlcal research and development, research training, _
health education, and the demonstration of new procedures and tochniques in the |
diagnosis, treatment, and controlYpf blood dideases, as well as the’ proper mgn- .
agement and utilization of the natidnal blood resource. As its major goal, the '

,Dlvis ion is attempti;zx\

[ to reduce and.ultimately. “prevent morbidity and mortality from dis- % /
' . eases of the blood by determining the cause of these diseases andby . - ] ?,'
improving the diagnosis treatment, and cure of blood diseases, and ' ot /

hs;qsla ac

‘e to tb\iitate means for providing adequate quantities of safe blogdat ..,
reasona.ble costs to all who need it through research info the effica'- . § M
cious use of tlood and bload components and tht management of biood’ . -
resources nationaliy ) - R

SIDYNOST AN

Fa

RESEARCH PROGRAMS . ' T S ',

. -
+ N ¢ -

-
L

' .BLOOD DISEASES BRANCE ., . . v - )

1. Thzgrnmemlgglio Disorders . . .

- -l

Thrombosis and embofm contribute to the.high morbidity and mortality
associated with diseases of the heart and blood vessels. Venous thrombosis can
result in pulmonary emboligm, and thrombosis may affect the clinical course of

many disorders in alinost every organ in the body ‘ v
‘_ _ Fi/em§ of Study . ’ ' Areas of Research .
. Anatomy * Hematology q - Thrombosis as related to other ",
o~ .| Biochemistry Histology.. -3 {diseases , . v
- [Bioengineering Iminunology : .- ) .-
. | Blopbysics Molecular Biolagy Prevention and theggy: low-doa? .
' Biostatistics Morphology - _ o ' |- hepartn and drugsihat inhibit
. Cell Biology Nutrition o tho xaéldﬁersg effects of platelets
Chemistry . Pathology - , | andissolve clots
.+ |Endocrtrology  Pharmacology. - Diagnoais: igstrumentation and
Epidemiology thi'SWhEYhy ' chemical and bio}ogical a8says
: Radt K
¥ fadioeran ' Iﬁanic mechariisms of thrombosis
.. ' , in animal models -
‘L . ’ o . Structure and function of blood
, . . vessel walls
il

;f ) M




1
R
L]

. hemophilia, for examglg,, s subject to spontaneous life- -thregtening bleeding

2, Platalets a.nd Platalet Dtsorders - - '- . ’

nf'

Norn&al pIateleta have a funcﬁnn in the coagulation of blood and in eé ;
contractlon of the ¢lot and therefore, partictpate in thrombosis and hemostasis,
Consequenﬂy the Blood Diseases Brﬁgh s intere as much in the pormal

functioning of platelets as in the disorders of platelets. ’
. . . y S s R -
. " *  Fields of Study i1 Areas of Reseabch  ° N
. Ahatomy Genetfos ' ] Genetic and acquired bakes of - '
-} Biochemistry Hematology” 1 | platplet disorderg ,
Blophyqics .o Histology, Y P 3
Blostatistics Immunology . ; Function of platelets in pemostasis
'| Celt Biology Molecula?, Biology - | Agents or drugs that prevent
Cheinistry Pathology 4 | platelet aggregation
‘| Endocrinology - Pharmacology - .
Epidemiology Phystology N T
— PN : -‘t”
3. ‘The Hemophilias g .

The hemaphilias are genettcally transmitted bieeding disordera thatngre
characterizéd by the ingbility of the blood to clot noxmally., An i.ndtvidual wi

episodes that can be controlied on‘{y by prompt replacement of the missing or

Inactive. clotting factor, . . . - )
l. . ) \ R ) - .
Fields of Study \‘ " Areas of Research
Anatomy- Genetics f Genetic and 'bathologic mechanisma|
. . " L a ’
gf::g:;;?t Sci:ie‘nce_s gie:tloalt:logy ' Antthemophilic factors from human
24 ey and animal biood and synthettc
Blophysics Immunology - sources of {hese factor
Blostatistics Molecular Blology 2. ~
Cell Biology -* Pathology Qualtty and supply of Factors VIII
Chemistry. - Pharmacology ! and IX , - .
Endocrinology ', Fhiysiology:
.| Coagulation defect with ureml@hd
R :Epidemiology Rehabﬂitatian | liver disease i
Therapy eide eﬁegfts. paycho~ .
.1 soclal aspects, and substititiofs
o . . . | the rapy Whete there ) hepatic -
. : ! mﬂure
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Cooley's Anemia and Hé‘moglobtn Varia.nts !
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\ Cooley s anemia (th,afasaemia) is an inherited disorder of hemoglobln syn-

_, thesis that“resulfs in anemia and 2 shortened life Expectancy. Adequate tﬂea.tment
' for.the digease i3 not, ava)lable. Although blood transfusions are used for treatfng
‘anemta, they resulf in the Accpmulation of a serious excesg‘of irn;n in the patient's

body.., , |
., BT ~‘ . ,N s . l
% ; 'Fiéias;c;f Shidy i J . Areas of Research
.  Anatomy' . ¢+ . Hématology Sdreening, genetic counseling, and
' Bigchemistry + Histology treatment techniques for Cooley's
W | Biophysics - * Immunology anemia .
. léfostatis:fcs Molecular Biology Chelating agents that prevent of , -
v .| Cell Biology Pathology .
Ch . Sy control the iron overload from
emistry pharmacology tTangfiston thera
¥Geneti¢s Physiology & Py
. : fron metaboligm and hegnoglobin'
- f synthesis
e v N
\ . . Genetic aspecty, such as mutation
frequency and gene loci
! ; -
)
o ” J .
5.  Erythropoiesis

Eryﬂlrcpoiesis is the process of red blood cell production, which is regu-

) . ‘Iated by the hormone erythropoietin, As primary goals "of this program, the

-

Blood Diseases Branch Is attempting to stimulate application of the knowledge
.gained from studies on erythropoiestis to the cure of diseases from stem-cell

. differentiation, such as aplastic anemia and o
\ production, and to obtain adequate supplies of

.- research.
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disorders of red blood cell

erythrepoietin for use in c;ltnical

-

B Fields of Study

Anatomy . Histology

T Biochemistry Immunology . ™™
Biephystcs Molecular Biology
Céll Bidlogy Morphology
Chemistry Pathology

s - ‘| Endocrinology Pharmacology -

T Genetics Physiology

Hematology Rehabilitation

n
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Methods for assay of emtopoietin
‘Usé of erythropoietin therepy for )

- Areas of Regearch.

Red blood cell proliferation
Sources of exythropotetin,

refractory anemias

Purification and characterizatfon
of emhropoie}in
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BLOOQE;SGURCES AND TRANSBLANTA TION.BRANC'H s u;; N

.‘1.

Manamment of the National Blood_m

In supporting research in the management of the natioml,b{god pplyf
. Blood Regources and Transplantation Branch 18 attemptmg,ﬁb agsure tha ac
tllty and quallty of blood and blood products to eve‘ryone in’ n.eed of the

. . Fields of Study
d | Behavioral Sciences
. Biostatistics
o Hematology
-~ oo
‘ &
2. Saf Blood Transfugions-

L t'.f \

™

,lds of Research

. Establlahment of an all-vol :
bIood.-donor system |

Eﬁic{e,qt adminigération of the\\iaa.

tiom% flood supply

Delivéry of blood services on 3
. regional basia '

Establléhment of a natiopal blood-
data system '

\1‘
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Unless great care is faken in the collection, preparaiton. .a.nd\storage of the
blood intended for transfusion, diseases or, adverse reactions may be transmitted

. or caused by transfused blood. Currently, the risk of infection

) toxic reaction
" from the transfusion of blood and blood products is unacceptably ‘high.
Fields of Study * - Areas of Research & ~
Anatomy Genetics Nontoxic, moldable, biologically
Behavioral Sciences Hematology “inert substances for blood-storage
Bioogemistry Histology contalnars i, .
Biookgineering Immunology - « Donor-reclbient ideptification of ,
Biosgtatistics Molecular Biology bl ood for transfusion
Cell Bidlogy ‘ .pathology .
Chemistry. s Pharmacology Post-transfusion hepatltis
Epidemiplt?gy ‘I;l:g;izlogy . .. | Sensitive, specific tests for de- .
: L &y tection of hepatitis in blopd
y

{

] ,Animal models for hu:man hepatitls "

Safety and efficacy of hepatitis-BE

hyper-lmmune globulln -
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Therm with Blood Components . . A

Currently, whole blood i8 used in more tha.n three out of four transfusions

supply

-

Flelds of Si:udy
K
Anntomy
Bfockemistry

-Cell Biology

Chemistry
Hei:aa.tology
Histology
Immunology -
Moalecular Biology
Pathology
Pharmacology
Physiology
Virology :

4.

Blood Substitutes

[3

although In most cases only the red blood ceils are needed. ‘Reducing the usge of
whole bldod incréased the availability %f blood components, Which are often in
sho

T« Areas of Research

Methods for production of blood components and
derivatives .

Platelet transfusion ‘

Therapy with platelet, leukocyte, and granulocyte
transfusions

-

Use of blood gubstitutes for plasme volume ex-
pansgion and for oxygen delivery l

Aliergic reactions to intravenous admintstration
-of plasma protetns .o

As a major goal. the Blood Rgsources and Trapsplantation Branch is

Flelds of Study

Anatomy
Biochemi stnr
Bioengineering

Biophy sic\_)

Cell Biology
Chemistry
Hematology
Histology
Immunology

Molecular Biology | .

Pathology -
Pharmacology

'Pt}y‘s;ology

-
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supporting the development of a clinically useful blood substitute that will
permit conservation of natural blood and bloed products.

-

" . Areas of Research -
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li"!uoro-carbon éompounds

St;-omn-free hemoglobin solutions
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- B.  Transplantation Resourc_g_

With regard to tranaplhtatlon resources, the Blood Resource ‘and Trans-
planta'.tion Branch is supporting the development of tissue and organ banking, as ,

. well as the feastbility of using the current blood banking system for tisgue and -

organ networks. The Branch is also supporting the implementation of an effep-
tive, .nationwide transplantation syastem.
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~" -, Flelds of Study

Anatomy Histalogy
Blochemlistry Immunelogy |
Blostatistics Molecular Biology
Cell Biology Pathology 7 * -
Geneticsa, Pharmacology
Hematology Physiclogy

: Virology

R
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SICKLE CELL DISEASE BRANCH

Sickle Cell Disease-

Areas of Research

Resources that facilitate trans-
plantation therapy

-

Possfble participationof regional| *

bleod centers in collecting, &

processing, and distributing - -

tissues and organs f&r trans-
. plantation v

»

Sickle cell disease is a hereditary disorder that results from*the presence
of an abnormal hemoglobin (S) in the red blood cells. This hemoglobin, which
tes within the deoxygenated blopd cells and forms a cresgentic or »'sickle
shape, ™results in a chroni¢ anemia, multiple crgan lnvolvement’ » and painﬁv,l

"crises." Curreptly, treatment is primarily of the symptoms only.

JFields of Study
Anatomy Epldém'iology
Behavigral Sciences Genetics -
Biocchemistry Hematology
Biloengineering Hiatology ,
Biophysics - munclogy
Biostatistics . * Molecular Biology

Cell Biology / Pathology

Chemistry ) +Pharmacology

Endoerinclogy Physiolagy
Rehabilitation
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Areas of Research ’
Hemoglobin synthesis
Structural studies of hemoglobin ,
Anti~gickling agents

Complications of sicKle cell dis-
ease .

Rheology (blood'ﬂow}

Animal models for Biclde cell .
digease .

Diagnosis., - °
Red-cell memBrane alterations

Education, counseling, and reha-
bilitation
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’ * : . |Stckle Cell Disease Branch
- .o 3 . T Blood-Resources and ! /
. Blood Diseases Branch Transplanjation Branch

.

DIVISION OF BLOOD
DISEASES AND .
RESOURCES

Angtomy, Ultra-
atructural Anatomy

Behavioral Sciences ® . | e : )
Biochemlstry
Bloenglineering !
Biophysics
Blostatistics
"Cell Biology
Chemtstry

.. Endocrinology
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Epigemiology

+ ]| Genetics

Hematology
Hlstc;logy

*

Immunolog
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Molecular Bjology
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Morphology
% Nutrition

k. Pathology?k"‘
Pharmacology
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Physiology
Radldgraphy . , .
| Rehabidhtation . o (o ’ ®
« | Yirology L . . ® » ~
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